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Trauma to the great vessels in the chest most com-
monly affects the aorta and the innominate artery.
Although well described series are small and include
mainly penetrating trauma. Blunt injuries of the
innominate artery typically involve the origin of the
artery. Two rare cases of blunt trauma to the distal
innominate artery are reported herein. CTA and
selective angiography were obtained for accurate
diagnosis. Treatment was achieved via thoracotomy
and placement of a synthetic interposition graft with-
out the use of a temporary shunt. Endovascular treat-
ment option is discussed. Review of the literature was




A 21-year-old motorcyclist, was involved in a road
accident and transferred to our medical center intu-
bated and in hypovolemic shock (Hemoglobin 7.8 g%,
Hct 24%). Peripheral pulses were intact. Chest x-ray
revealed a widened mediastinum at the thoracic outlet
without pneumothorax. His injuries included: skull
fracture without brain hemorrhage, fracture of the
sternum and the first rib on the right side, bilateralPlease address all correspondence to: S. S. Nitecki, Department of
Vascular Surgery and Transplantation, Rambam Medical Center,
P.O. Box 9602, 31096 Haifa, Israel.
1533±3167 # 2003 Elsevier Science Ltd. Open access under CC BY-NC-ND lung contusion and fractures of the pubis and
extremities.
CTA demonstrated an irregular innominate arterial
outline (Fig. 1). Angiography was obtained showing a
large pseudoaneurysm in the distal innominate artery
near its bifurcation (Fig. 2). Upper median sternotomy
with a lateral extension was carried out. The dissec-
tion revealed a 3-cm pseudoaneurysm in the distal
innominate artery. Proximal control was in the prox-
imal part of the innominate artery while distal control
was in the proximal part of the carotid and subclavian
arteries. The innominate artery was disrupted with
intimal flap reaching almost to the origin of the carotid
artery. After debridement a small rim just at the origin
of the right carotid artery enabeled the insertion of an
8 mm PTFE as an interposition graft. The procedure
was done without a temporary shunt. Sequentially, all
the fractures were managed by external fixation. The
postoperative recovery, albeit long, was unremarkable
and without severe complications. CTA was per-
formed a week later and demonstrated preserved
blood flow. On follow up 13 months later the patient
is well.
Case 2
A 26-year-old male was injured in MVA. On admis-
sion he was comatose and in shock. His blood pres-
sure 80/50 mmHg with heart rate of 130 beats/min.
No peripheral pulses could be found in the right arm
with normally palpated axillary and brachial pulses in
the left. His injuries included subdural and subarach-
noid hemorrhage without cerebral herniation, leftlicense.
Fig. 2. A left anterior oblique view from a transfemoral DSA
demonstrating a large pseudoaneurysm in the distal innominate
artery extending superiorly to involve the origin of the right com-
mon carotid artery. The ascending, arch and descending thoracic
aorta are normal. The left vertebral artery originates from the aortic
arch, a common anatomic variant.
Fig. 1. An axial slice from the CTA showing the left subclavian,
vertebral and carotid arteries as well as the innominate artery from
left to right. The nasogastric tube is seen posterior and to the left of
the trachea. The outlines of the left sided arteries are clear and well
defined with a homogenous densly enhanced lumen. In contrast, the
outline of the innominate artery is irregular with a less densely
enhanced lumen. The diameter of the innominate artery is larger
than normally expected. The mediastinum is widened due to large
hematoma.
Fig. 3. An axial CTA slice with left subclavian, left carotid and
innominate arteries from left to right. A nasogastric tube and right
chest tube drain are in place. There is a large mediastinal hematoma.
The outline of the innominate artery is irregular with less densely
enhanced lumen and a larger than expected diameter.
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of the sixth cervical vertebra (cord intact), lung contu-
sion with bilateral fractured first and second ribs but
no pneumothorax. In addition, he had fractures in
both extremities. Chest CTA was suggestive for
innominate artery psudoaneurysm (Fig. 3). The arter-
ial outlinning was irregular with a larger diameter
(than expected). Angiography was obtained and
demonstrated tear of the distal innominate artery
(Fig. 4). The patient did not respond well to preopera-
tive treatment although there was no further deteriora-
tion both clinically and by repetetive rutine blood
tests. The patient underwent surgery by a multidisci-
plinary team. Trapdoor exposure revealed the injury:
the distal innominate artery was disrupted; the intima
and media were circumferentially transected with
only the adventitial layer preventing free rupture. A
bifurcated Dacron graft was used as an interposition
graft with the limbs sutured as end to end to the
carotid and subclavian arteries. Unfortunately, the
patient died on the sixth postoperative date because
of his brain injury.EJVES Extra, 2002
Fig. 4. An anterior±posterior and right anterior oblique views from
a transfemoral DSA demonstrating a distal innominate artery pseu-
doaneurysm extending superiorly to its bifurcation.
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Injuries to the innominate artery are uncommon with
an incidence of 0±3% of all civilian vascular trauma.1,2
The innominate artery is the most vulnerable of all
aortic branches second only to injuries of the aorta
itself.
Innominate artery injuries were not encountered in
any of the large reviews of battle vascular injuries
during World Wars I and II and Korea.2,3 Rich et al.,4
in their registry of 1000 arterial injuries in Vietnam,
have found only three cases involving the innominate
artery. These findings actually represent the lethality
of this particular injury in combat settings rather thana true incidence. It has been reported that 71% of the
patients with major thoracic outlet vascular injuries
die before arrival at the hospital.5 The injury is mostly
followed by massive hemorrhage and exanguination
and thus only few patients survive long enough to
reach medical attention with hypovolemic shock as
the predominant sign in over 70%.6,7 The largest series
reviewing innominate artery lesions of various kinds
include 70 patient treated over a 20-year period with
only 10% of these due to trauma.8,9 Rambam Hospital
is a level-one referral trauma center treating patients
from the northern part of the country. During the last
3 years, when the two patients presented here were
treated, 14 other patients presented with blunt trauma
of the aorta. Both patients were admitted in hypovo-
lemic shock as reported in the literature.6,7
Description of traumatic lesions to the innominate
artery is rare and few cases are reported from all over
the world. Thus even in the largest series of innom-
inate artery trauma (43 patients treated over a 32-year
period), blunt and penetrating trauma cases were
taken together10 although they differ in anatomic loca-
tion, presenting signs and symptoms and sometimes
in modes of treatment. The overwhelming majority of
injuries to the innominate artery are due to penetrat-
ing trauma with only 20% due to blunt trauma.6,10 Up
to date fewer than 90 cases of blunt innominate artery
injury have been documented.11
Blunt trauma commonly results in avulsion of
the artery from the aorta or injury to the proximal
segment of the artery while penetrating trauma
usually causes injury to the distal artery and its
bifurcation.6,7,10
During road traffic accident, due to forceful decel-
eration, shear forces result from relative mobility of a
portion of the artery continuous with a remaining
fixed portion due to ligaments and attachments. In
addition, there is a sudden compression of the aorta
and great vessels between the sternum, through the
sterno-hyoid and sterno-thyroid muscles, over the
vertebral column. Thus, the origin of the innominate
artery is pinched between the sternum and
vertebrae6,8,12±14 resulting in profound intraluminal
hypertension at the episode of trauma. Fractured
upper ribs (1st and 2nd) and sternum with fractured
transverse process of lower cervical vertebra and
head injuries, in our patients, suggests that aside
from vascular injuries the same mechanism affects
the spine as well. The driver and front passenger are
restrained by the seatbelt and at the episode of trauma
hyperextension of the head and neck with some
extraction force results in head and spine injuries.
Thio et al.15 published the first report of distal
innominate artery injury due to blunt trauma andEJVES Extra, 2002
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complete only four blunt distal innominate trauma
cases from all over the world for a 4.5% of all 90
cases of blunt innominate trauma reported up to date.
The diagnosis should be suspected in patients
involved in road accidents coming in hypovolemic
shock with fractures of the sternum or upper ribs
even with intact arm pulses or without upper chest
hematoma. CTA is a good diagnostic modality for the
assessment of injury to the intrathoracic great vessels.
The thin slices may point out to soft signs as differ-
ences in arterial diameter, irregularity of the arterial
outlinning or contrast media density. Hard signs
such as transection or aneurysm are pathognomonic.
Future multidetectors may serve as the only diagnos-
tic technique without the need for angiography.
Surgery was performed without shunt or cardiopul-
monary bypass as previously reported.6±10 A recently
published case report17 described endovascular repair
of a pseudoaneurysm of the innominate artery follow-
ing blunt trauma. Unlike the complicated hypovole-
mic patients presented here, the patient in that report
seemed to be stable enough to enable an elective
endoluminal repair.
The possibility of endovascular treatment in both
patients presented here was discarded due to their
unstable situation, unfavorable for heparinization
required for endovascular treatment and unavailabil-
ity of a ready-to-use stent graft. Also, the need for
open surgery on emergency basis (neurosurgery, gen-
eral and orthopedic surgery) and the fact that the
pseudoaneurysm involved the origin of the right
carotid artery in one case and both carotid and sub-
clavian arteries in the second.
Innominate artery injury is a challenging formid-
able entity with reported mortality rate of app-
roximately 30% (only for survivors of this severe
trauma). Attention is called to the uniqueEJVES Extra, 2002presentation of distal innominate artery injury due to
blunt trauma.
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